Insulin secretion and lysosomal enzyme activities in isolated mouse islets. Effects of glucose, diazoxide and isobutylmethylxanthine.
The influences of glucose, the benzothiadiazide derivative diazoxide (an inhibitor of insulin release), and the potent non-glucose insulin secretagogue 3-isobutyl-1-methylxanthine (IBMX) on insulin secretion and the activities of 3 different lysosomal enzymes were studied in isolated mouse islets. We found that the increase in insulin secretion during a 4 hr incubation period in the presence of 16.7 mM glucose was accompanied by an increase in islet activities of the lysosomal enzymes acid amyloglucosidase and acid alpha-glucosidase. These alpha-1,4-glucoside splitting enzyme activities were increased by 45-55% (p less than 0.01). No influence by glucose was encountered for the activities of N-acetyl-beta-D-glucosaminidase or the non-lysosomal neutral alpha-glucosidase. Upon incubation with 0.2 mM diazoxide and glucose (16.7 mM) the glucose-induced insulin secretion was markedly suppressed and no significant increase in islet lysosomal enzyme activities was observed. On the other hand, insulin secretion induced by IBMX to the same magnitude as with 16.7 mM glucose, was accompanied by an increase in islet activity of N-acetyl-beta-D-glucosaminidase (p less than 0.05), whereas no apparent changes in acid amyloglucosidase and acid alpha-glucosidase activities could be detected. In conclusion, the determination of lysosomal enzyme activities in isolated mouse islets revealed that glucose was able to induce an increased activity of glucose producing glycogenolytic acid hydrolases under conditions when a concomitant insulin secretion occurred.(ABSTRACT TRUNCATED AT 250 WORDS)